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(54) METHOD AND SYSTEM FOR DETECTING SENTINEL LYMPH NODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a sentinel 
lymph node, the lymph node to which a tumor 
metastasizes first, easily and precisely from the 
surface of a biological tissue. 
SOLUTION: Indocyanine green as near infrared 
fluorescent pigment, is locally injected around a tumor 
previously, then a celiotomy is performed after a 
prescribed period of time, and near infrared excitation 
beam L2 is applied to an observation part 10 from an 
excitation beam irradiation unit 100. As the 
indocyanine green is accumulated in a sentinel lymph 
node 11, near infrared fluorescence L4 is emitted 
from the sentinel lymph node 11. The infrared 
fluorescence L4 is intensified by an image intensifier 
127 and converted into a visualized image by a 
fluorescent screen 18. An observer can observe both 
an ordinary image transmitting a half mirror 123 and 
the visualized image reflected on a mirror 130 and the 
half mirror 123 at the same time. As the excitation 

light L2 and the fluorescence L4 are both the light of near infrared wavelength which cannot 
be easily absorbed in a biological tissue such as the fat covering the sentinel lymph node, the 
sentinel lymph node 1 1 can be detected from the surface of the biological tissue. 
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(57) mm] 

3feL4*i^-tte.ti^. i&^nm^lAii. -Y^-y-^>y-> 
y -f T127 TiSfiSStl. «*Sl28 "Cnltl^t^KtC^ 




(2) 

1 

s tifcm t . BiTffiojm^ b« t *am-r c i 

m<t 2IBtS©-b >^^)1'<J >/>-gB*lta7^iS, 

©Bug ae#ii-M3fee^*^ 6 ^-a- e n i5is??fifis^^ja 
Air§anim{i:iii{iK<>:mitBasn^^xsi/. 30 

C i *#ia<!:-r Ssf^lgS > ^^^^^l- 'J > A 

m^mt. 40 
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HMiBa^«®^ia-c«i^ 3 nit««M^*^ ^ a^iuft* 

ft£aTm{bBi^<!:frtB9^|Ii^«£S Ll'^SSBf^^^ 
friB^^ia*5fItB»«iiMl!*^7j^-^ S feor ab S c i 

?:!t#m<frSiS^ 1 0IB«©-fe>9^:^Jl''; >/^•g5tftt^l 

Ci«^ 1 2 ] H«tBa;^Jti»^®*i* 9 -Si#€rfliift 
ifivwyBimcmiiSi ^inxK^i,ct^W'&t-^i> mam 

8. g*fc«l 1, 1 2ia«<D-fe>9^:^JH»>/N'fSSittil 

m.. ifiB«MBi^$fiX^ia*jj:j>'BMfa^#®*^ 

8, 9*fcBl K 1 2ffi^S©^2>?^*i^';>^^•^51fttB 

[B»*« 1 5 ] WtB^5fcJg»^R, frSE^»*S*J J: 

y^lBtsm^©. *fc}3:iiiBtt3fe«tS^a. mUf^itm 



(3) 
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[Mmm 1 6 ] miBm^%(D&^m^^. 7 O O nnfel 

^(O-^ > ^ ;n; > ^ ^'gp«^tB 1^:^7-1.^ lo 
v^^^ct^^m^-r^m^mify^fb i 7i^m;on^ 

r5^y-> (Indocyanine qreen) X*$)^C t^^WltT 

^si*JS 1 1 8 c^rtidi 1 3®iei8<D-fe >^:^;i/ y > 

[000 1] 

<l5)-S■fe>^4^;^»J>/^'g^ (Sentinel Lynph Node) 
[0002] 

[0004] fii?. .€^©QOL (Quality of Life) 40 

<\ •fe>^;^;^>/- F:ft^y-5^a>1^-2^x y- (Se 
ntinel Node Navigation Surqery):^^^^^ tlTTl^^o 

[0 00 5]3B*5y>7N-«5ce:«g^'^"-2>*a^cc«. 
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'te>^4^;l/y >/N*ii5 (Sentinel Lvmph Node) <!: t ^ ^ « S 

?&^y>>'>"gSJcfs^Lri.>Si8^tcw, i^^T-fe^^^ji/y 
[0006] ^(ofc^. mmm(fCi6ii ^m^m^m^ 

S^tf ^ C i tCct 0 . y >>'>-ffi^©l£^©WJi:Sr«S'r 
[0 00 7 ] -fe>^:^;l/y >>'>'gpCC^B:;!ii<£^L/'CCi^j:C^ 

tsi;r. ^^a5^fficDffl[la[^Boy>/^•g5^^^^'r-So 

[0008] CC?)-t2>^4^;l/y>- K:^try-^^a>1f- 
t^a: y-*tfj^j:^c<!:cci;0. y >>'^*g5ccg5)&^K^Lr 

[0 00 9] CCr>'{z>'^^^)Vy-\^i-b^y-iy3>V- 
[0 0 10] a^*cD-fe>^;^;^y >^s®50^ai:)7i£ot> 

> ^ ;^ ;i/ y >y ^•6B^c mir ^ „ 

[0 0 1 1 ] Wfe(c^^^/c-fe>^^^;t'y > 

0 . "ecDm^c^m^^-^ > ^ ^ ;i/ y >^>-ip 
(DTiM(D^jyjm^xmoxL^'Dcti)^^r>. ^tcom 

[00 12] ^/c. "yVy^T^W-y'^VXy-^tl; 

x^mi^tcY{,\mi)m^^ti. mmit^fi'r>-Dhho r 

W^^JI5<Dl^tc. ^cDfijg^^gau. ;^>v:7*ci-->^^ 

y>/^•g5^•fe>5=•4^;^y>>'^*gi^iur^^m*r^o RiiS 
^^rarhU'-if)5>^TfiSoy>>'>-ggcc}turL^ 



[0013] -yj, ia¥, S^fe^-lrffll^-CJw^ttia^ 

*^ai-r5a7fce*&*5Mig3nrt>s. pct 

[0014] ±taW0 98/48845#^ifB(CPgiS3nfcm3fe 

iari^S. 20 
[0015] 

CSIW*J«9iLJ:^i-r-5^] L*>0&*J6. ±SEW 

O 98/4884 5^<&$g{C B . t£^y fl >J > '>^m<D 

[0016] :$^?gB_hlB5fl|IK:JK*-C^£3nfc*iCD-C 
[0017] 

[0 0 1 8] Sfc. pJS*iCP?>^tSM?«3feSrfiaW3nfc 

[ 0 0 1 9 ] s 6cc> jis«*Hirie^m<t»cDia^(c« 

iar^ftb. feists tifc^i. oJ«{k«!<t*K^-rs 
[ 0 0 2 0 ] 3^lfe?gK:J:^ll2©42>^4^>>n;>>'>-gBlfe 
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[0 02 1 ] tit, mmmmm$nfc^wmms^<DK 
[0 02 2 1 a^«w*7-ii«ibt:M{«3nsc 

[0 02 3] */c. 2|i:SSB(cJ:SI|l©i2>^;^;V>;> 

i , M^i^^^mtc J; 13 Mil* 3 

[0 02 4] cc-e, ^iSM'^ik^mmi t\X. 7 

0 0 nnfei± 1 5 0 0 nmWTCDiSS^J^^-mWLrt.iS. 
[0025] r^^Sj i«ia^ir|.»«:nj«fe 

[0 02 6 ] */c, pjm:)fe*>^)^fSMHm**<*SS^S|5 

»t 3 txTcisMitti^ h t -m.\m. t ^ms b -c 
[0027 ] 3 e.{c. ±imm^m'it, m-^i^^-^mit 

[0 02 8 ] 3^^ggicJ:^^2(D^2>?■4^;^'J>>'^•|5*| 
[ 0 0 2 9 ] */-c, pI«7te*:'6Aw:^MI?7fe=&5fe(*fiI^a5 
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C0 03 0]±SSfflS»»^S<!:L/r«. /7^-iii®L^ 
[003 1] ±im^yt<om&^i&t LXU. 7 0 0 nm 

[ 0 0 3 3 ] fifS5^f^^fe^^C^;S:BSj4L/c<h# 

[0034] ifi^^^Ttfe^i bXU. 20 

0. 4$CC>f > KVT:=->:5^';-> (Indocvanine qree 
n) X$yhCtmf^Li.>. 
[0 03 5] 

(D^mKmcmt:>tixi>^cti!)ii^^< ^ m^^^ii^ 
^f^cc^l^cc. '^>^^jiv>^^B^m'yx\.>^^wmm 

30 

[003 6]llUi. ^«i:#assoc$^n-s--^^^/ntr> 

m(D^&^9r.rmx^Ki . '^^^^^^(Dmt. ^t^m 

aSOcgRiR$n-^f < . BS^gS? 0 Onmti±<D3t«. 

4dctLK«*<Dl^^CD?Sg«i|!;&iifi*5'f?^g^^f* (7 
OOnm-'l 5 0 0nm) tC^nti!, 

^^)vv >^m^m^xi>^^wmMicj:r^^^^i,'f 

[003 7 ] tfc. s:^^9mM:^imm^c{t. ^f*em 

[0 03 8] ±^L/c*^WCCj;^|gliD'fe>^:^;U»j 

:^^^^HXi.>^tmm^ti 6^wmm^iiC fi^^jgs^ 
immojt^m^^^tLxmMir^. m&ytom^^^ 
^im^ms^fmmxi,^fcit^. > ^ * ;u u >y>-ffl 
m^sfm(o^Wftm(^cm.t>tixi.^xi>. mmm^-^^y^ 
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[0 0 3 9 ] *ftW^SlSK:aiti3fer«,*MW3fe* 

m:Lxmmr^mm^^^m^^ct(,cj:^. m^m 

[0 04 0] 5 ±gBll^^ia;&^. il^^^pJtajt 

m(D^m(fcmt^xismr^iSi^^mt. c<Dmtmm 

[0 04 1 ] *fS^CcJ:^||2co-fe>^:roH;>>'>rg5tfe 

^^9^ms^m^m(oB}i^^tLxmmo. ^{^mm^ 

tmrntLxm^^-r^ctic^K^. '^>^^)\^v>^^b 

mmm(D^mm^mi:>tix{.>?>m^x^'oxi,. m 

umm.t{yxm7n^ti^^\.^(ox. ^m^a^^^mmm.^ 

[0 04 2] ^/c. -fe>^:^;^';>/^•gp*^^cD^*^^ii 
[0 04 3] 3 6ic, MP^*©J5*f7fe3^>^^^JC^alSiii« 

0, m^^^t. mycmmtjmmmt^mmcmmx 
[0 04 4] ^nm-^i^^tj^-mm^Lxmrn-rti 

[0 04 5] ±ia'fe>^tw^•;>/^■gBt^m>^;^T*A^d' 

[0 046 ] i!/c. ±ga^2>5^4^;^'J>>'^•8i5«^aJ^'X7^ 

mm^w&r^ cti)^xt 
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[0 04 7 ] 3e>(c. ±fB^2>^^^i^';>>'^•g5«l^ii^;^ 

[0 04 8] mm^(0'&Sm^^ 70 0 nmt^±i -m 

[0049] ±i£. id^^nm^^m-ffK i&m^^m^m 

>3^felR<Di> i or *> > K t^T ^ > ^ U > 
(Indocvanine qr^en) ^mi^^tllt. ^t^mf^'CO)^, 

[0050] 

[0 05 1 ] :*:*^(7)||JSOff^.®JC7:^^>^):>-S-fe>^^>^U 

tft^aLj::,.y hl20 id^^E>«^5nri>-5o Ad::^, ||^:x 

[005 2 ] «**T100 -^mttf^htl^mn%t L 40 
Mm^m.ii^h^1^^tx1cmi\c^ 0,50 HzO^igfSr 
[005 3 ] WmmM^^ V hllOti, «g7 9 0 n 
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[0 054] ^ h 120 6^ . I^H^V >Xi2i <!: . 

^^1/^126 >f->^^r?r-f T127 m 

:?lctS 128 U'>Xi29 ^3-130 «i:;{r»6^)iK5 

[0 0 5 5 ] )Si^^^^t! y VV ^;U^122 53:. iffig7 0 
OnmtUiOTt^:^ ':^ h aifiTfe:^ h :7 ^ ;t/ ^zi26 
iSS8 2 OnndyT©**:^?-^ hT^, 

[0 05 6 ] ^cf*J. 5^!g3U>Xl25 iaii^:^:' 

^g§^©^. ^^-130 . ^^^-123 , *t!B5 

U>Xl21 . U>Xl29 :fe<J:0'}giMU>Xl24 tigS^^ 

[0 05 7 ] t^T. iia-m^cD-fe^^^^;!/ 'J z^^m^m 
[0 05 8 ] »ii^o?mi:erttcr#ytiia{cs*r5-tr 

[0059 ] *rigM#jB*?f ^cC^^T^^rawfc. 

UX5m(rfB^cr)-{> Ki^T^>^»;->^. 

y->{i. a4cc^-r<i:^3:cffi^jRx--c^^ h>n/fectcfm7£ 

::^-<^ ^cr)®iRSAS?S(3:8 0 5nmr* 

«3 . "^imi^&mX 8 3 5 nnir^^„ 

[0 06 0] mmmw^i.. ^m^m^^i^^t ^{c 

U>^^•^^Mr. ■fe>^4^Jl/U>>'>*i5il^cSS$n 
rc^^o •fe>^^;Ui;>/sH!ii6S, 1?^ i cmtlT©fllB» 

[0 06 1 ] ee^fcLlW. -^ff*. ^7^*1100 A:>6. 50 

2C7)ligl(itcj:0. *3H*b-ifiii3i?:»6». 2gS7 9 0 
nm<DaSa3feL2:^«efe*LlCDM*f1^-Y i?;l/i3^©1^>r ^ 

^I'-c^ftss^ajioccfl^w^ mi^it\a(Dmm}a.. 

■fe > ^ :^ ;U V >^>*gnii^?l rc > -S^ftMi^Jc^iR ^ ti 

^2>^*;^u>^^'gBll(cSffl$^l/c^>Ki^T-> 

n/c >f > K ^>r-> y U - >;^^^6 ti> iaf!55'fm7tL4;&i^ 
-g-OX-^i? EI4{C7S-rJ:5&SffiS^^ 

[0 06 2 ] »ffau>Xl21 fcj:C>'>Pf!B5U>Xl25 CC 



(7) 

U 

fe76LlCDJ^*t*L30:>'ti<D7 0 0 nmJ^T(OS^:^^i^CD3icC0 

5-123 ^jSiaL./cJS*t7t:L33&>6^C'5>ji^«*^mA^„ 
[0 06 3] t5/c. mi^i:Jv hV ^J\y^126 fel^T. 
8 2 0 nmWT<Dig;^^lg^(D3fe(S:^ :^ h $n5fci?>. 10 
U>Xl25 4CAS*L/C7t:<»^^. efe)tLl(3[)SS**L3fcJ: 

<0^^m 8 2 0 nmt(±C^^*cr)«??f J®*27fe:^ hy ^ 
Jl^i26 ^MMf^. B^%:^-J Vv ^JU^126 CCJ: 

:^-<^V)V<0^<\X. 8 2 Onmt(±OigS^«{e:A-S/c 

C 0 0 6 4 ] iS^^S3fcL4(3:. ^^U>Xi25 {CJ:t3fi& 

iefS®r'^^'r^-s^'r>7^>i^:7T -<i-i27 ©ai*® 

|g^(DiBi2{Cil*rSo C<Dfc^. tS^#3&^6«. 

[0 06 5 ] wm^(omi2i)^h^imm^io^va:>m 
fit. r3!;ct>i^«&g{4a3!p6ii«»*-e©*ss:^i. 

#(3D&gi2:*>^M3fe®i28 ^roffi^, -rrji-hismfimm 

m , SBSU>Xl24 , *M»U>Xl25 *5j:afU>Xl2 

[006 6] iiacDcfc ^ j:cf^fflk:<j: 0 . mmytL2(D^m: 

1R128 {c J: 0 , pJWffclftJcgCfft L r^^-r 5 c i (ci: 
#-50 

[0067] 3E««B^spccojffi3fer*^Ba*Li 
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[006 8] ±iam 1 <D^iSc!>JB«J{C J:^-b>^4^;l/ »; 

[0 0 6 9 ] */c. ^M«»J<5:br. mm^^y h^MW^ 

[007 0] 3^3:^. 2^SlJ5fe(D^^^{C*JCir ^ 5-13 
0 . v^-:7 5 5-123 . ^WU>Xl21 . U>X129 
J:C/^iSU>Xi24 :^^^«fiSi^n^SI#^ia^ffll^/c 

>X:7^^^^<^fflii-rccf|ft^-r^J:5{C«;?Kb. 
[0 07 1] ^^&c*:^^{cJ:-5^>^:^;l/«;>/sgi^^Ul 

-fe > ^ ;^ y >>'Ag5«iai -r a ^^iim o fcjsmmmm 
[0 07 2 ] c(Dm^mmmt. mnmmi^m<o&^it 

:x:^v h200 , *«cD<*ffl(c»ASn6ISK«»ASB2i 

h22o . m-^»^f7^-mm 
xm^'r^fcit<ommtim4:^^f^mjftmmmm::i^v h 

240. M^^O;^?5-iiiit4c5i:af^7felS<D|!giliiii«€:'r 
>Ji<-X-r^mMffl«S^^^^ > h250 . y h ffC 

mm^n. Kif^^r-<5>i/©$ijiai^tf^=3>hn-526 

0 . m^ikmmmmzis^ y h25o r-r>;^•-x$n/c3ls 

fJiligH«) ^^m't^'^^^270f)^hmfSc^tiX{.>^. 
[007 3] M?g:xr. ^ h200 ^T^mJi^ffl^T^i^S 
7 9 0^mCOJit^^^:)tL2^^'r'5*«^*U"-1f20l. 
J««ffl<DS&^Ll«:|fef «>afe*iH202 . ^^l^&&dlt 

L2 i ae^ n^mm ^ ^ > ^ «siL xmmr s 
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[0074] JKi^lfASI52io rtSP^c^SS^-CJiO' 
^Tl^'So K211 U>X212 CO 

5«SSB. fiPi^JHJ^»AS|52io <7)5«SS|5(C0S, M§«U> 
X213 *5j:0'*tJfeU>X2144fiiiLri^^. ^^h:^V 
K211 ^3:. ^f?^^t}'y:^yr'{/'ii}^^rj:io^ fjm^^y 

h2oo '\SM5nri^^>„ 

[007 5] h 220 {J, V U>X212 * 

il^ift?rJi«"r-5;^^-CCD222 i£^^m7feL4*J 
<J:iyfJgS**L3=S:^«T-5»5^-<i^a-Y^:r4'5^-223 <b. 

^)l^22A ifi^j^fflCCD221 tCSiK^n, Jg«« 
#^<SIIT^CCD-!r--y;l/225 t?5-CC D222 

ccjgj^^n. }a#m-^^feil|-r-2>CCD^-::^;l'226 ^: 
dt8 1 0nmW±cO7fe^3^L/. «;g8 1 0 nmi^TOTic^ 20 

[0 07 6 ] ji1g®«0^:x:::. v h230 (i. :^^-CC 
D222 rffl«3ti/cii««;0:»e>;^^--ili«m^=Srf^RST 

-m^m^^^i>^Mtrh\/D^w^232 . 

3 . f*3lS;iii«^"t';233 A>e>ttl;^$n/t*^-iii«g 

^%[:i^«i'r^D/Ag^[EiK234 ^^xsij^-m'^m^ 

^i^r=r(i-^tc^i|-r^MSiii«x>n-^235 3o 
[0 07 7] '^^mm^^^^^ V h24o {i. ia^^mc 

CD221 rff 6ti/cii^(D1f>:7*';>^. ^^>:7\ 

iij«fi^^f^^ST€>{t-^MiiI§ISg24i . ^ff-^MfllllSS 
241 ■ct#6n/cf§s)iii«it#^f=i^3r;Wb-r^A/D 

7Q1#^*V243 . ^«7tiij^^^'; 243 

/cPilJlii«fi-^^DA^^*r5D/A ^»IPIK244 fcJcCKPg 

245 €«i;tri^^o 

[007 8 ] mgffi®?^^^^ h250 \t. M^iSiSx 

-XL. ^m<t^<?:Lraj:^T^,X-->'>---r>;K-1f25 
li. t^f^:t®-^r$>>5>^inm'^%RGB?f5^CD^iSfi 
^CCS^}ft-r&RGBx>n-:$*^252 <i:*«^ri*So 
[007 9] «T. iie^^OffiJI^igfiiDf^fflCCOli 

[0080] H 1 (D||Jte©0»<bpI 50 
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»cc . iS[ii^<Dmf bSrt (c* c /cM^cc^f^ T -fe > > ^ 
[0 08 1] *rMffiSM^MtcJ:^^irj:S:t7 0flfr^HSia 

[0 08 2 ] *ffiffig^Kgcc4oi,^r , a^»<Z)an^iifi 

S4:foJ:a':^^-CCD222 CC J: -SJ^#^*L3CO^*(i6 0 
msSCc3 0m^<DS9r^P»3Lr?ft>nn-5o -limmt 

\2(Dmi^^xj^im^mQox^22\ \c:^hmM^^mt\A 

<on%\tM.(^^ ^ ^Jir:. 6 0 msStC 3 0 msSS<3D»JMl5) 

[0 083] SiW^jffl#tc^^/ca?>(c. mtmc. 

msscthnmt,. mm::^^^^ h2oo rt(D^»5^-203 

z2iyvn-^2mt^h(om^^cx^mm^txx&^ 

*L2cD3iff^*«$ L ^c^r I > J: 0 tcSJjfa©{4gtc^i6-r ^ „ 

Sfe*ag202 7&^<DM*$4T.Safemi{i. U>X205 *> 

J:O'U>X206 CcJ:-^r^^ h^^-Y K211 CcAH^n. 
l»K^ffAa52l0 (Z>5tiffi^-C3g7e:?n/d*. M?8U>X 

213 6 -fe > ^ ^ y >^>'a5ii*^tf *f*a^si5io-sag 

[0 084] Sfe3feLia:)JgS1*L3»*t!gjU>X214 CC J: 

or^3lc5ti, ';u-u>X2i2 ^:rt^Lr«^$n. ^ 

-Y^n-r -^-223 riSlt^n, :tr^--CCD222 

CCAS4T5„ ;^;7-CCD222 r^m^ft^n/cM^ffi 

K231 (cai:^3n6c 

[ 0 0 8 5 ] ft^^i!iaipISS2311?«, :t7^-CCD222 

[008 6] fi-^^5siii^23i -cnm^titc^mmmco 
tf'7-mmnmt^/D^^Mm232^Kti^ri. ^n^- 
tiT^^i^^^^-'Wt^n/c^, ffl^iii^^^U233 (^mu^tx 
^„ 

[0 0 8 7 ] a^iS«'^^';233 {C«??$tlfc:^^-iS 
«mW. ^7F^-<a>i^(C'^t)i±-CD/A^miilK234 

rofl^^ti. ii;^iS«j^>i3-5f235 rw^oef^:^- 
m-^cc^^^ii. X'-^s-'f >;^<-•!f25l ^cA:^^n. 
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